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“jump-to-contact” 机制的 STM－BJ 电导测量平台。主要内容和结果如下： 
1. 建立了一滴溶液在自然形成的单晶球上的限域性(111)小面进行单晶电化





2. 在 Au(111)小单晶面上利用基于“jump-to-contact”机制的电化学 STM 对
Pd 纳米团簇进行了构筑和稳定性研究。构筑过程可以发生在 Au(111)/Pd UPD 和
Au(111)两种表面，其中在 Au(111)表面的构筑可以有效地避免后续电化学研究中
UPD Pd 背景信号的干扰。构筑的 Pd 纳米团簇的直径为 2～5 nm，高度为 0.3～
0.6 nm；通过调节陶瓷管 Z 方向的脉冲大小可以在一定范围内改变所构筑的 Pd
纳米团簇的相对大小，有利于研究纳米结构的尺寸与电催化作用的关系。此外，
















为 80～110 mV。 
3. 运用一滴溶液法对限域性小单晶面上构筑的Pd纳米结构进行了后续电化
学性质研究，并初步探索了其电催化性能。硫酸溶液中的电化学性质研究间接表
明，团簇由 1～3 层高度不等的 Pd 原子层构成，与 STM 现场观察的 Pd 纳米团




4. 利用电化学 STM-BJ 方法研究了 Pd 纳米线的量子电导。对 Pd 纳米线构
建过程中偏压及电沉积速度的研究表明，较小的偏压和电沉积速度有利于形成较
稳定的 Pd 纳米线；而经偏压和电沉积速度优化后，得到的 Pd 电导统计峰具有比
以往更好的峰形，其电导值在 1G0 左右。该研究进一步完善了基于
“jump-to-contact”机制的电化学 STM-BJ 电导测量方法。 
5. 研究了磁性金属 Mn 在离子液体 BMIBF4 中 Au(111)面上的电沉积，并初
步尝试了 Mn 在 Au(111)表面的构筑。电化学研究表明，Mn 在 Au(111)面上的沉
积具有较大的过电位，而且沉积和溶出过程较慢。同时，通过现场 STM 观察，
发现 Mn 在不同 Au(111)表面结构上的沉积行为具有较大的差异。在非重构表面，
沉积行为表现得较为突然而不可逆；而在重构表面，Mn 的沉积具有各向异性，
其初始成核位置发生在重构面的 hcp 区域，且沉积的是 α相的 Mn。初步推测产
生这种沉积行为差异的主要原因为晶格适配性的差异。此外，在 Au(111)表面对
























Nanostructures are important components in the researches of charge transport 
and (electro-)catalysis because of their special properties such as quantum effect and 
surface effect. Constructing nanostructures and understanding their properties form 
the basis to correlate the various functions with their structures. Owing to its high 
spatial resolution, SPM-assisted nanostructuring has unique advantages in form 
surface nanostructures. Especially, the electrochemical STM tip induced 
nanostructuring based on “jump-to-contact” mechanism have proven to be powerful 
to construct ordered and uniform nanometer scale clusters in solution, their size being 
adjustable and interspace which are desirable for studies of their special properties. 
Meanwhile, during the formation of the nanoclusters, metal atomic wires could be 
constructed, which provides an opportunity for study transport properties of atomic 
wires of a variety of metals. However, the number of surface nanostructures which are 
able to be constructed is limited by STM because of its point by point scanning 
operation manner. This limitation has hindered the follow-up characterization of the 
nanoclusters by the existing methods. 
In this thesis, we establish a new method for electrochemical study of 
nanostructures constructed by STM on a (111) facet of a single crystal bead. By 
confining the solution on a restricted single crystal facet, the method can largely 
excludes the influence of background current to suit for investigation of the 
electrochemical and electrocatalytic properties of limited number of nanostructures  
Meanwhile, we improved the successful rate in the construction of metal atomic wires, 
and thus developed the STM- BJ method based on “jump-to-contact”. The main 
results are outlined as follows: 
1. A new method for electrochemical studies on a naturally-formed (111) surface 
has been established though a droplet confinement. The electrochemical behaviors of 
Au(111) in sulfuric acid solution and the Ag UPD study on Au(111) surface suggest 
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